Biotemplating is the processing of microcellular ceramics by reproduction of natural morphologies, where the microstructural features of the biotemplate are maintained in the biomorphic ceramic. Different biotemplates with distinct pore anatomies were used to produce biomorphic supports for the zeolite coating: wood, cardboard, sea-sponge and sisal. The biomorphic ceramics were produced by distinguished processing routes: Al-gas infiltration-reaction, liquid-metal infiltration, dip-coating and sol-gel synthesis, in order to produce nitrides, carbides and oxides, depending on the processing conditions. The zeolite coating was performed by hydrothermal growth of MFI-type (Silicalite-1 and ZSM-5) zeolite crystals onto the internal pore walls of the biomorphic templates. The final biomorphic ceramic-zeolite composites were physically characterized, evaluated in terms of their gas adsorption capabilities and correlated to their microstructure and specific pore anatomy. The combination of the properties of the biomorphic ceramics with the adsorption properties of zeolites results in materials with distinct properties as potential candidates for adsorption and catalytic applications due to their characteristic porosity, molecular sieving capabilities and high thermo-mechanical strength.
Introduction
According to next step.
Biotemplating
Bioinspired ceramics have attained special interest due to their peculiar anatomical features, like the hierarchical cellular morphology and the oriented pore structure (HEUER, 1992, BYRNE; NAGLE, 1997) . During the last decades several studies have been focused on the synthesis of this class of materials by different routes (GREIL, 2001 ). The main innovative feature of this methodology is the possibility to design macro and microporous devices, which could not be produced by conventional techniques.
Biotemplating techniques have been extensively investigated, in order to achieve higher degree of reproduction of the natural tissue. The conversion of native tissues into biomorphic ceramics with hierarchical, microcellular morphology is based on two processing approaches: substitution and transformation. Substitution is achieved by coating the inner surfaces of the plant tissue with oxidic precursors (RAMBO; RAMBO et al., 2005; , OTA et al., 2000 SIEBER et al., 2002b; PATEL; PADHI, 1993) . Burning the template in air releases carbon as CO/CO 2 and promotes its consolidation into an oxide ceramic. Transformation involves the direct conversion of the carbonized template by reaction into carbide phases (GREIL; LIFKA; KAINDL, 1998; VOGLI et al., 2001; SIEBER et al., 2002a; VOGLI, SIEBER; GREIL, 2002; RAMBO; MARTINELLI, 2001; OTA et al., 1995) .
Zeolites
Zeolites are basically aluminosilicate crystalline structures, which exhibit a well-defined nanopore network, a large surface area and ionexchange properties (ACKLEY; REGE; SAXENA, 2003) . Zeolites are widely employed in several technological applications as catalyst in organic synthesis, petroleum refining and petrochemical industries.
Commercial ZSM-5 is produced from commercial silica sources in the form of gel, sol and amorphous fumed silica. However, waste materials with high silica content such as rice husk ash and fly ash are potential silica sources for zeolite synthesis. Previous studies (RAWTANI; RAO; GOKHALE, 1989; HAMDAN et al., 1997; RAM-LI; LISTIORINI; HAMDAN, 1996; PRAMOD; GOKHALE, 1981) reported the synthesis of zeolites A, Y, ZSM-5, mordenite, and zeolite beta from rice husk derived silica. In all cases, the silica of the rice husk ash was in amorphous form obtained either by extraction of the silica from the crystalline rice husk ash or by controlled burning of the rice husk.
Zeolite-coated structured composites are widely investigated for several applications, including gas separation and catalysis. Kusakabe and collaborators (1997) studied the formation of a Y-type zeolite membrane on a porous α-Al 2 O 3 tube for gas separation. Li and collaborators (2005) 
Experimental
Three different biotemplates were used as starting materials and three different processing routes were used for the manufacturing of porous ceramics. The processing route was applied according to the initial macroporosity of the template and its pore size and morphology and processing feasibility. 
TiO 2 from cellulosic sponge
A sol-gel infiltration process of low viscous TiO 2 precursor into a natural cellulose-based polymer sponge, which exhibits a 3D porous network structure (Luffa aegyptiaca) was applied. 
SiAlON/SiC from cardboard
Preforms of corrugated cardboard made of secondary cellulose fibers were used as templates (190TL, Wellpappenwerk, Bruchsal / Germany) were dried at 70° C and infiltrated by dip-coating with a metal powder / preceramic polymer slurry.
The slurry was prepared with isopropyl alcohol containing 40 vol. % Si-powder (> 98%), 40 vol. 3 Results and discussion After the hydrothermal process and subsequent calcination, MFI-type zeolite was formed. During desorption, the capillary evaporation pressure is often lower than the condensation pressure, leading to a adsorption/desorption hysteresis loop the shape of which is determined by the pore morphology (REED, 1995) . Differences in the individual isotherms in Figure 7 therefore reflect differences in the local surface area, porosity, morphology, surface chemistry, and pore size (GREGG; SING, 1982; LOWELL; SHIELDS, 1991) . Surface area S is calculated from the monolayer capacity by the relation:
where N is the Avogadro number, M is the molecular weight of the adsorbate, and Ω is the average cross-sectional area occupied by an adsorbed gas molecule in a completed monolayer. The BET C value is a measure of the strength of adsorbate/ substrate interaction, and is related to the net en- 
